The energy distributions of electrons of about 54, 75 and 97 Mev have been measured before and after passing through aluminum absorbers of thicknesses ranging from 0.730 to 5.574 gm/cm z. The electrons were accelerated by the LINAC of the Naval Postgraduate School. The most probable energy losses agree with the theory of BLtYNCI,: and WESTr~AL for all thicknesses; the half widths of the distributions agree with theory except for large thicknesses, where they exceed the theoretical values. These results are in contrast to those of B~EU~R, which indicate systematically large half widths and most probable energy losses which are greater than theory for thicknesses greater than about 2 gm/cm 2. Since our data agree with those of BREUER, the difference occurs in the treatment of the theory.
I. Introduction
The energy distribution of an initially monoenergetic beam of electrons which has passed through a layer of matter has been calculated by BLUNCK and WESTPHAL 1. Their work is based on earlier theories by LANDAU 2, EYGES 3, BETItE and HEITLER 4, and BLUNCK and LEISE-GANa 5, among others, and includes both ionization and radiation losses. The theory is expected to be valid only for absorbing layers which are sufficiently thin so that the loss of energy is small compared to the initial energy of the electrons. The development of the theory is outlined later in this paper.
A number of experiments which measure the energy distributions of high energy electrons which have penetrated thin layers have been performed, with incident energies in the range 10 to 150 Mev. Of particular interest is the work of BREUER 6, performed with the Darmstadt linear Despite the amount of work already done, the situation is not yet clear enough to indicate what changes need to be made in the theory or with what confidence the theory can be accepted with the present approximations. In particular, it is not clear how rapidly the theory fails as the layer thickness increases and the loss of energy becomes appreciable compared to the incident energy. These matters are best investigated by comparison with experimental data.
In this paper we present data for high energy electrons which have penetrated various thicknesses of aluminium, in which the energy losses range from about 1 70 to about 17 700 of the incident energy. We show that the most probable energy losses agree with the theory of BLUNCK and WESaWHAL, and that the half widths of the distributions agree except for our thickest absorber.
We anticipate that future experiments will extend these results to other absorbers and thicknesses, and will suggest modifications in the theory which will extend its validity to absorbers of greater thickness. The present data suggest that the theory can be used without change for absorber thicknesses of up to about 3 gm/cm z, but that theory fails to predict the correct half width when the absorber thickness reaches about 5 gm/cm 2.
II. Theory
We review here the theoretical treatments of energy loss to which our data are compared. In all that follows it is assumed that the energy loss (Q) is small compared to the initial energy (E~), and that Ei>>mc z.
BLUNCK and WESTPHAL 1 have developed a theoretical distribution for the energy loss suffered by an initially monoenergetic beam of electrons which passes through a layer of absorbing material. If W(Q)dQ is the probability of loss between Q and Q + dQ (Mev) 
Ionization Losses
For Wr, the distribution of energy losses by ionization and excitation in the absorbing layer, the distribution of LANDAU 2 with extensions by BLtn~CK and LEISEGANG 5 is used. These authors present the distribu-
